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(54) Carpet coating compositions 

(57) The invention is directed to carpet coating com- 
positions which utilize an emulsion binder which is pre- 
pared by emulsion polymerization of ethylene, a vinyl 
ester monomer having a Tg of between about 20°C and 
about 45°C, and an essentially non-reactive monomer 
having a Tg of less than i0°C, and to carpet products 
prepared with the carpet coating compositions. 
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Description 

The present invention relates to carpet coating compositions which contain an ethylene/vinyl ester-based emulsion 
binder and which exhibit improved adhesion to polyvinyl chloride) plastisol substrates. : 

5 Most conventional carpets comprise a primary backing with yarn tufts in the form of cut or uncut loops extending 
upwardly from the backing to form a pile surface. In the case of tufted carpets, the yarn is inserted into a primary back- 
ing by tufting needles and a pre-coat or binder is applied thereto.. In the case of non-tufted or bonded pile carpets, the 
fibers are embedded and actually held in place by the binder composition. 

In both cases, the carpet construction usually also includes a secondary backing bonded to the primary backing. 

10 The secondary backing provides extra padding to the carpet, absorbs noise, adds dimensional stability and often func- 
tions as a heat insulator The secondary backing, typically either a woven fabric such as jute or a foam sheet, is lami- 
nated to the primary backing by a binder composition or by an adhesive layer applied to the tuft-lock coated primary 
backing. Similar techniques are used in the preparation of continuous (rolled) as well as, carpet tiles. Generally these 
applications require a high degree of water resistance, a requirement which is usually met by the use of plastisol or 

75 addition of hot melt adhesive to the primary and/or secondary backings. The use of plastisol places a further require- 
ment on the binder utilized in the primary coating that the binder comprise a composition onto which the plastisol will 
have good adhesion. 4 

Thus, the physical properties of the binder are important to successful utilization as a carpet backing coating for the 
present invention. In this regard, there are a number of important requirements which must be met by such a coating. 

so It must be capable of being applied to the carpet and dried using the processes and equipment conventionally 
employed in the carpet industry for latex, e g. emulsion, coating. It must provide excellent adhesion to the pile ffoers to 
secure them firmly to the backing, both in tufted and non-tufted constructions. The coating also must have low smoke 
density values and high flame retardant properties and must accept a high loading with fillers such as calcium carbon- 
ate, clay, aluminum trihydrate, barite and feldspar. Furthermore, the coating must maintain sufficient softness and f lex- 

25 ibility. even with high filler loading or at low temperature, to enable the carpet, if prepared in continuous form, to be easily 
roiled and unrolled during installation. The softness and flexibility properties then will vary depending on the style of car- 
pet but. in all cases, rt is important that the carpet tile will lie flat and not exhibit a tendency to curl or dome. 

It would be desirable to provide a coating composition for use in the manufacture of carpets and carpet tiles, 
wherein the coating composition exhibits superior balance of adhesion to poly(vinyl chloride) (hereinafter PVC) plasti- 

30 sol, low smoke generation, high flame retardance arid dry and wet tuft band strength. Further, the coating compositions 
must be able to accept and permanently adhere to a secondary backing such as PVC plastisol, hot melt adhesive, 
woven fabric, a foam or solid film or another backing composition. 

The present invention is directed to carpet coating ocmpositions which comprise an emulsion binder which con- 
tains an interpolymer prepared by emulsion polymerization of ethylene, a vinyl ester monomer which is copolymerizable 

35 with ethylene and which has a glass transition temperature (Tg) of between about 20°C and 45°C (referred to hereinaf- 
ter as the high Tg vinyl ester monomer, or the HTVE monomer, which terms may be used interchangeably herein), and 
from about l pphm (parts by weight per hundred parts by weight of monomer used to prepare the interpolymer) to 10 
pphm, of an essentially non-reactive monomer having a Tg of less than 1 0°C (hereinafter the EN R monomer). The com- 
position also may comprise an ingredient selected from the groep consisting of a filler, a thickener, a defoamer, a f roth- 

40 ing agent, and a dispersant, in amounts effective to perform their respective intended function. The invention also is 
directed to articles of manufacture, namely carpet products; which have applied thereto an amount of the coating com- 
position effective to provide sufficient tuftbind ard^ improved adhesion to PVC plastisol substrates. 

The coating composition of the invention comprises an emulsion binder which comprises a high Tg vinyl ester- 
based interpolymer which is prepared by emulsion polymerization of from about 1 0 pphm to about 30 pphm of ethylene, 

45 from about 60 pphm to about 90 pphm of a HTVE monomer, from about 1 pphm to 10 pphm of an ENR monomer; and. 
up to 5 pphm of optional comonomers, provided that the maximum amount of optional comonomer used must be effec- 
tive to maintain the sufficient tuft-bind properties and adhesion to PVC plastisol of the coating compositions which con- 
tain the emulsion binders. . : 

We now have found that emulsion polymers prepared from ethylene, a HTVE monomer and the ENR monomer pro- 

so vide superior binders for use in carpet backings, particularly for use in carpet backed with PVC plastisol. The emulsion 
binders may be formulated to prepare primary carpet coating compositions which contain 20 to 70 percent by weight of 
the emulsion binder and 80 to 30 percent by weight of filler, based on the total weight of the carpet coating composition. 

The coating compositions of the present invention advantageously are utilized in the production of conventional 
tufted carpet, non-tufted carpet and needle-punched carpet and are dried using equipment which is readily available in 

55 most carpet mills. Thus, the coatings are useful in the production of pile carpets comprising a primary backing with pile 
yarns extending from the primary backing to form pile tufts; as well as non-tufted carpets wherein the fibers are embed- 
ded into a binder composition which has been coated onto a woven or non-woven substrate. In addition, the tuft-lock 
adhesive coating can be loaded to a high degree with a filler, such as calcium carbonate, clay and aluminum trihydrate, 
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which enhances the flame retardancy and lew smoke properties of the carpet without adversely affecting the adhesive 
properties of the coating. For example, the coating may comprise from about 20 to 70 percent by weight of the emulsion 
binder composition and from about 80 to 30 percent by weight of aluminum trihydrate-fillen 

The present invention also provides a method of preparing a pile or tufted carpet which includes the steps of; 
5 ' . •••<- : ; • 

a) tufting or needling the yarn into a woven or non^cven backing; - - - 

b) applying the carpet coating of the present invention to the rear of the backing such that the yarn is embedded in 
the carpet coating; and • ra;: r-- - v ., ^ n - ^ 

c) drying the resultant carpet construction. ;■■ >.;v •. . : < . 

In producing such tufted carpets it is also desirable tfo apply a -secondary backing to the primary backing either 
before or after drying of the carpet coating, depending upbn the type of backing employed. 

Ndn-tufted carpets also may be prepared utilizing the carpet coating compositions of the invention by a method 
which comprises the steps of : <-ivJ: - r ohM 

75 - > - . ;-. - \:Aj -\> . . - • ' ■: - •.. • < •. • 

a) coating the composition of the present invention onto a substrate; 

b) embedding the carpet fibers in the substrate; and ^ ■ 

c) drying the resultant carpet construction. : - 1 

20 These non-tufted carpets also may be advantageously prepared utilizing a secondary backing to provide additional 
dimensional stability. 

The HTVE monomers utilized to prepare the.emulsion binders herein are the esters of alkanoic acids, the acid hav- 
ing from one to about 13 carbon atoms, which esters have aTg of between about 20°C and 45°C. Vinyl acetate is the 
preferred monomer because of Hs ready availability and Ibw cost. The HTTVE is used in amounts of from about 60 pphm 
25 to about 90 pphm/prefe^ 

The ethylene component generally is added afc levels of from about 10 pphmto about 30 pphm. preferably from 
about 10 pphm to about 20pphm. ± 

An ENR rhonomer is-used >ih preparation of the emulsion binders. The ENR monomer will have a Tg of less than 
10?C, preferably less than 5°C, and most preferably less than:0°C..The ENR monomer is essentially free of reactive 
so -moieties sucti as carboxyl, hydros, epoxy and acryianriide moieties; By essentially free, of reactive moieties, it is meant 
that the ENR monomer itself does not contain functional groups; other than the polymerizable carbon-carbon double 
*bond, atlevels which would reduce sign^ 

composition which utilized interpolymers prepared fromfeueh:ENR monomers, when compared to carpet coating com- 
positions which utilized interpolymers prepared from similar monomers whicrYdidinot contain such reactive moieties. 

35 Preferably the ENR monomer itself is free of such reactive moieties. < -i.: 

Exemplary ENR monomers include C-rC 10 alkyk esters of acrylic acid* C2-C-10 alkyl esters of ccp-ethylenically 
unsaturated C 4 -C 6 monoCartoxylic adds; C 4 tC 10 diaikyl -esters of a,p-ethylenically unsaturated C 4 -C 8 dicarboxylic 
acids and vinyl esters of alkanoic acids, which vinyl estecschave a Tg of less than 1 0°C (hereinafter referred to as the 
low Tg vinyl ester monomer, or the LTVE tnonomer, which^terms are used -interchangeably herein). Exemplary LTVE . 

40 monomers include vinyl isobutyrate,^ vinylf2-ethyhhexahdatei vinyl propionate, yinyl isooctanoate and vinyl versatate; 
Preferably, the ENR monomer is selected from the group'coiisrsting ol C e -C 10 alkyl esters of acrylic and methacrylic, 
acid and C 4 -C 8 diaikyl esters of maleic,- itacoriic and fumaric adds. Preferably, at least one C^-Gq alkyl ester of acrylic 
acid is utilized; Particularly preferred EN R monomers include ethyl acrylate, butyl acrylate, 2-ethyl hexyl acrylate, decyl 
acrylate, dibutyl maleate and dioctyr maleate. : v * ; 

45 Comonomers having a Tg of 50 -C or greater may be employed herein, although they are not preferred. Represent- 
ative "high" Tg- comonomers indude methyl methadylate.istyrerie,; dimethyl maleate, t-butyl methacrylate, t-butyl iso- 
bornyl acrylate, phenyl methacrylate, acrylonitrile and vinyl esters of alkanoic adds having Tg of greater than 50°C. 
Such vinyl esters indude vinyl nonate and vinyl prValate. If used, these hard monomers generally are used at levels of 
less than 5 pphm, preferably less than 2.5 pphm. Preferably/ the emulsion binders are prepared without the use of such 

so hard monomers. . 

It may also be desired to incorporate in the interpolymer minor amounts of one or more functional comonomers. 
Suitable copolymerizable comonomers include, for example, acryiiaand methacrylic acid or the half est rs of maleic 
acid such as monoethyl, monobutyl or monooctyl maleate, aery lamidei tertiary octylacrylamide, N-methylol (meth)acr- 
ylamide, N-vinylpyrrolidinone, diallyl adipate, triallyl cyanurate, butanediol diacrylate, ally! methacrylate. etc., as well as 

55 C2-C3 hydroxyalkyi esters such as hydroxyethyl acrylate, hydroxy propyl acrylate . and corresponding methacrylates. 
The latter comonomers generally are used at levels of less than 5 pphm, preferably less than 2.5 pphm, depending 
upon the nature of the spedfic comonomer. Preferably, the emulsion binders are prepared without the use of such mon- 
omers. 
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In addition, certain copolymerizable monomers which assist in the stability of the emulsion binder, e.g.. vinyl sul- 
fonic acid, are also useful herein as emulsion stabilizers. These optionally present monomers, if employed, are added 
in very low amounts of from 0.1 'pphm to about 2 pphm. 

Preferably, the interpolymer is the emulsion polymerization product of from about 1 0 pphm to about 30 pphm,of eth- 
ylene monomer, from about 60 pphm to about 90 pphm of the HTVE.monomer. from about 1 pphm to 10 pphm of the 
ENR monomer and less than 5 pphm of Cbmonomers having a Tg of greater than 50 C or «>™nomers compr^ng 
reactive moieties. More preferably, the interpolymer is preparedby emulsion polymerizaton of from about lO^pphm to 
about 20 pphm of ethylene, from about 70 pphm to about 85 pphm of vinyl acetate, from about 1 to about 7 pphm of the 
ENR monomer and less than 5 pphm of the comonomer, Even more preferably, less than 2.5 pphm of comonomer are 

used in preparing the interpolymer. „ 4 a~. 

Methods for preparing ethylehe/vinyl acetate copolymer emulsions are well known in the art and any of the custom- 
ary procedures, together with the incorporation ofcethylene pressure, cap be used such as those emuteion polymer.za- 
"on^hhiques described in such chemistry texts as POLYMER SYNTHESIS, Vol. I 

Wolf Karo Academis Press. New York and London (1974). and PREPARATIVE METHODSpF POLYMER CHEM^ 
TRY. second edition, by Wayne R. Sorenson and Tod W. Campbell, Interscience Publishers (John Wiley &Sons), New 
York (1968) and in United States Patent 5.026.765. . _ . _ ... 

A preferred method for preparing the ethylene/vinyl acetate-based emulsion of this invention haying a solids con- 
tent of from about 40 to about 75 weight percent involves the initialpreparation of a seed emulsion. A premix compnsmg 
emulsifying agents and hydroxyethyl cellulose initially is charged to a polymerization reactor, agitated and purged with 
nitrogen twice and then with ethylene. A required amount of vinyl acetate monomer is charged to.the reactor for seed 
formation The reactor then is pressurized with the requisite ethylene pressure to provide the EVA copolymer having the 
desired ethylene content. Thereaction is redox polymerized. The pressurized ethylene source can be shutoff from the 
reactor so that the ethylene pressure decays as it is polymerized, or it can be kept open to maintain, the ethylene pres- 
sure throughout the reaction, i.e.. make-up ethylene. At about 40°C, the pressure is equilibrated to a desired ethylene 

Pre ^rter seed formation, the redox components and monomer slowed are added over a period of time. At the end of 
reaction, the material (having free VA monomer of approximately 2-3%). is transferred to a stripper. Reduc.ng^xriiz|ng 
agents then are added until the free monomer content is reduced to less than 1%. preferably less than 0.1 %. The 
polymerization reaction medium is coded and adjusted to a pH of about 4 to 6 to maintain a stable emulsion. 

Suitable free radical polymerization catalysts are the catalysts known to promote emulsion rwlymer.zat.on and 
include water-soluble oxidizing agents, such as. organic peroxides (e.g, t -butyl, hydroperoxide, cumene hydroperoxide, 
etc.). inorganic oxidizing agents (e.g.. hydrogen peroxide, potassium persuHate. sodium persulfate. amrnon.um persul- 
fate etc ) arid those catalysts that are activated in the water phase by a water-soluble reduang agent. Such catalysts 
are employed in a catalytic amount sufficient to cause polymerization. As a general rule, a catalytic amount ranges from 

ato ^Vemu1sH?ing agents are those generally used in emulsion polymerization. The emulsifiers can be anionic, cati- 
onic. surface-active compounds or mixtures thereof. ■■':■,..■[<.■ . .. 

Suitable nonionic emulsifiers include polyoxyethylene condensates: Exemplary polyoxyethylene condensates 
which can be used include polyoxyethylene aliphatic ethers;,such as polyoxyethylene lauryl ether and polyoxyetriylene 
olevl ether- polyoxyethylene alkaryl ethers, such as polyoxyethylene nonylphenol ether and polyoxyethylene octylphe- 
nel ether polyoxyethylene esters of higher fatty acids; such as polyoxyethylene laurate and polyoxyethylene ojeatf as 
well as condensates of ethylene oxide with resin acids andtall oil acids; polyoxyethylene amide and amine condensates 
such as N-polyoxyethylene lauramide. and N-lauryl-N-polyoxyethylene amine and the like; and polyoxyethylene thio- 
ethers such as polyoxyethylene n-dodecyl thio-ether. . r a 

Nonionic emulsifying agents which can be used also include a series of surface active agents available from pASF 
under the PLURONIC and TETRONIC trade names. PLURONIC® emulsifiers are, ethylene oxide (EOVPropylene ox.de 
(POVethylene oxide block copolymers which are prepared by the controlled addition of PO to the two hydroxy) groups 
of propylene glycol. EO is then added to sandwich this hydrophobe between two hydrophilic Oroups^nfrolled by 
length to constitute from 10% to 80% (w/w) of the final molecule. PLURONIC® R emulsifiers are PO/EO/PO btock 
copolymers prepared by adding EO to ethylene glycol to provide a hydrophile of designated molecular weight. PO s 
then added to obtain hydrophobic blocks on the outside of the molecule. TETRONIC® emulsifiers are tetra-functonal 
block copolymers derived from the sequential addition of PO and EO to ethylene-diamine. TETRONIC® R emulsifiers 
are produced by the sequential addition of EO arid PO to 'ethylene-diamine. In addition, a series of ethylene oxrie 
adducts of acetyleheic glycols, sold commercially by Air Products under the Surfynol® trade name, are surtable as non- 

'^'yepresentetive anionic emulsifiers include the alkyl aryl sulfonates, alkali metal alkyl sulfates, the sulfonated alkyl 
esters and fatty acid soaps. Specific examples include sodium dodecylbenzene sulfonate, sodium butylnaphthalene 
sulfonate sodium lauryl sulfate, disodium dodecyl diphenyl ether disulfonate, N-octadecyl sulfosuccinate and dioctyl 
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sodiumsulfosuccinate. The emulsif iers are employed in amounts effective to achieve adequate emulsHication of the pol- 
ymer in the aqueous phase and to provide desired particle size and particle size distribution. Other ingredients known 
in the art to be useful for various specific purposes in emulsion polymerization, such as, acids, salts, chain transfer 
agents, and chelating agents, also may be employed in the preparation of. the polymer. For example, if the polymeriza- 
ble constituents include a monoethytenically unsaturated carbpxylic acid monomer, polymerization under acidic condi- 
tions (pH 2 to 7, preferably 2 to 5) is preferred; In such instate? the aqueous medium can include those known weak 
acids and their salts that are comrtionly used to provides buffered system at the desired pH range. 

Various protective colloids may also be used in place of or in addition to the emulsif iers described above. Suitable 
colloids include casein, hydroxyethyl starch, carboxyxethyl cellulose, gum arabic, and the like, as known in the art of 
synthetic emulsion polymer technology. In general; thesfe cOlloids^re used at levels of 0.05 to 4% by weight based on 
the total emulsion. Polyvinyl alcohol) PVA-based protective colloids-generally are not preferred for use in preparing the 
emulsion binders, although low levels may be toleratedl-Prefembly, 4he emulsion binders are prepared in the essential 
absence of PVA colloids and moie preferably are prepated in t*te absence of PVA colloids. 

the manner of combining the polymerization ingredierife tan-be by various known monomer feed methods, such 
as. continuous monomer addition, incremental monomer addition, or addition in a single charge of the entire amounts 
of monomers. The entire amount of the aqueous medifih* with polymerization additives can be present in the polymer- 
ization vessel before introduction of the monomers, or 'alternatively, the aqueous medium, or a portion of it, can be 
added continuously or incrementally during the course of the polymerization. 

Following polymerization, the solids content of the resulting aqueous heterogeneous polymer emulsion binder can 
be adjusted to the level desired by the addition of iwater orby the removal of water by distillation. Generally, the desired 
level of polymeric solids content is from about 40 weight percent to about 75 weight percent based on the total weight 
of the emulsion, more preferably from about 50 weight ^ percent to about 70 weight percent. 

If desired, conventional additives may be irtcbrpbrated into the carpet binders of our invention in .order to modify the 
properties thereof: Among these additives may be included fillers, thickeners, catalysts, dispersants, colorants, bio- 
cides, anti-foaming agents, etc. : " <• ^'r-^.v: ■ 

In particular, the ability to load the coating witfthigh amounts of fillers such as clay, calcium carbonate, aluminum 
trihydrate, barium, feldspar, etc., permits an increase in the; superior flame retardancy and low smoke properties the 
copolymer already has. Preferred coating compositions in accordance with the present invention are loaded with filler 
to yield a composition comprising from about 20 to about 70 weight percent emulsion binder, and from about 80 to 
about 30 weight percent filler, based on total weight of the composition, depending in part on the type and form of the 
carpet being constructed. : : 

t: In preparing a tufted carpet, the yarn is tufted or needed into a primary backing which is generally non-woven poly- 
propylene, polyethylene or polyester or woven jute ori polypropylene. If a secondary backing is used, it is generally 
formed of woven or non-woven materials similar to those used as the primary backing and applied directly to the wet 
pre-coated primary backing £rior to the drying step or-apptied with a separator adhesive to the dried pre-coated primary 
backing. Such a secondary backing provides dimensional stability to the carpet The secondary backing also may be in 
the form of a foam polymer or copolymer: Suitable foam compositions include urethane polymers, polymers and copol- 
ymers of ethylene, propylene, isobutylerie and^vfnyl chloride. When a foam secondary backing is used, it may bepre- 
foamed and then laminated onto the primary backing; or the composition may contain a thermally acti vatable blowing 
agent and may be foamed immediately p/ior to lamination or after Jamination. Additionally, the secondary backing may 
exhibit thermoplastic adhesive properties of its dwn, «rid the secondary backing can be preheated prior to lamination 
to render the surface thereof adhesive. Alternatively, the secondary backing may comprises hot melt, one or more or 
fused PVC plastisol layer(s) or bitumen, often in conjunction with fiberglass scrim or other scrim known to provide 
dimensional stability. It is also contemplated that throating composition disclosed herein for use as the primary back- 
ing may be used as the secondary biacWng. > : 

In forming a non-tufted carpet; the carpet coating is generally thickened to a viscosity of about 25,000 to 75,000 
cps and applied to a scrim surface. The f foerS then are directly embedded into the wet coating using conventional tech- 
niques and then dried. Again, a secondary coating similar toihat described above is desirably employed. 

The coating is easier to apply to the carpet than hot melt thermoplastic adhesives which require expensive and 
complex machines and processes to apply the cbating, and the coating also penetrates the fibers of the carpet yarns 
to yield better adhesion, fiber bundle integrity and anti-fuzzing properties. Additionally, the coating exhibits particularly 
excellent tuft-bind properties. The term "tuft-bind" refers to the ability of the carpet coating to lock and secure the pile 
yarn tufts to the primary backing and is determined as set forth herein below. Additionally for the purposes herein, tuft- 
bind is also used to include the superior characteristics needed in non-tufted coatings wherein the adhesion of the fiber 
pile is achieved solely by the backing. Suitable tuft-bind properties can be achieved by applying an amount of coating 
ranging from about 10 ounces per square yard to about 40 ounces per square yard (dry basis), which results in a carpet 
having a tuft-bind value of at least 10 pounds force, and in many instances a tuft-bind value of 15 pounds force or 
greater. 
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The following test procedures were used to evaluate carpet coating compositions of the present invention. 
CARPET TESTING PROTOCOLS 
CARPET COATING FORMULATION 





PtsbyWt 


Interpolymer 


220 


Dispersant 


0.7 


Calcium Carbonate Filler 


330 


Acrylate Thickener 


2 


Starch 


15 


Water 


190 


Total Compound Solids 


= 73-77% 


Compound Viscosity (#5 Spindle/77 F/20 rpm) 


8,000 - 15,000 cps 



CARPET COATING PROCEDURE 

Compounded samples were frothed in a lab foaming unit (Hobart mi)(er) to achieve foamed or frothed compounds 
with blow ratios of 1 :1 to 3:1 (air to compound). The frothed compounds then were scrape-coated onto the back of tufted 
carpet. The tufted carpet had an uncoated weight 18 to 25 oz/yd 2 . Once coated with the frothed compound, the carpet 
was dried at 130°C for 8 minutes. ^ 

Add-on weights of dried precoat compound were in the range of 25 to 30 oz/yd 2 . Precoated carpet samples were 
tested for dry and wet tuft bind values and for adhesion to PVC plastisol. Adhesion to PVC plastisol was measured by 
testing the ability of the precoated carpet to laminate to a preformed sheet of PVC plastisol. 

TEST METHODS - ; 

TUFT BIND VALUES - DRY - 

This test measures the durability and wear resistance properties of the carpet by determining the amount of force 
(in lbs.) required to pull a loop or tuft through the backing, testing is done by hooking an individual tuft or loop with a 
metal hook which is then secured in the upper clamp (or jaw) of an Iristron. The carpet was attached to the bottom 
clamp of an Instron. The upper and lower clamps (or jaws) were separated at a constant rate of 12 inches/minute until 
the tuft was pulled through the primary backing. Tefet results are (isted as an aVerage of 10 to 12 tufts pulled from one 
coated carpet sample. Coated carpet samples were cooled at room temperature format least 30 minutes prior to testing. 

TUFT BIND VALUES - WET - 

Test is similar to the dry tuft bind method except that the samples were soaked in water at room temp (~25°C) for 
30 minutes prior to testing. After the 30 minute soak, samples were put through a set of nip rollers with a 3/8 inch gap 
to remove excess water from the samples prior to testing. 

PVC ADHESION - 

This test measures the PVC adhesion properties of the carpet coating by testing the ability of the precoated carpet 
to laminate to a sheet of preformed PVC plastisol foam. The test was conducted by heating the carpet sample for 2 min- 
utes and the PVC foam for 1 minute at a specified temperature. The PVC foam was placed in an oven after the carpet 
had been in the oven for 1 minute so that both samples exited the oven at the same time. The heated PVC foam was 
then placed in contact with the back of the carpet sample and put through a set of nip rollers with a 3/8 inch gap. This 
was done to simulate the heat lamination process used in the carpet industry. Finished carpet samples with PVC back- 
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ing were rated to determine the degree to which the PVC foam adhered to the precoated carpet samples. When the 
foam adheres properly to the precoat layer the PVC foam will tear before the foam and carpet will separate. The rating 
system used is listed below. 

5 Excellent = 100% foam tear 

Very Good = 75 to 100% foam tear 

Good= 50 to 75% foam tear 

Fair= 25 to 50% foam tear 

Poor = 0 to 25% foam tear 
io \ 

Emulsion binders were prepared according to the procedures described herein above. Monomer composition of 

four binders prepared are set forth in Table 1 . 



Table 1 



BINDER 


E 


VA 


BA 


2-EHA 


B-CEA 


Polymer Tg 


B1 


12 


84 




4 




-1.8 


B2 


12 


84 


4 






1.3 


B3 


12 


84 


4 




0.3 


-0.8 ' 


B4 


12 


85 








-0.3 



25 All values are pphm ■=■= ''■-'./: : - • 

E= ethylene 

VA= vinyl acetate 

BA = butyl acrylate ^ 

30 2-EHA = 2-ethyl hexylacrylate wr • ^ 

B-CEA V p-carboxy ethylacrylate • 

The binders were formulated into the carpet coating formulation set forth above and identified as coatings C1-C4, 
corresponding to binders B1-B4. Carpet samples were prepared and each coating evaluated for dry tuft bind, wet tuft 
35 bind and adhesion to PVC foam both at 280°F and 260°F. Results are set forth in Table 2, 



Table2 



AO 





CI 


C2 


C3 


C4 


Precoat Wt (osr/sq.ydji 


27 


28 


27 


26 


Dry Tuft-bind 


13.1 


- 15i7 


. 16.4 , 


15.2,. 


Wet Tuft-bind 


3.5 


3.3 


3.2 


4.4 


Adhesion to PVC foam 










280°F 


E 


' : E 


■ E 


VG 


260°F 


E 


E 


VG 


F 



Of 

As Ihe data indicate, the use of the ENR monomer in preparation of the emulsion binder, even at low levels, signif- 
icantly increases adhesion of the carpet coating to PVC substrates when compared to coatings prepared from binders 
which were not prepared with an ENR monomer, particularly at the lower processing temperatures, which are desirable 
for use in manufacture of carpet products. As can seen in Table 2, preferred embodiments of the invention exhibit excel- 
55 lent adhesion at 280°F and 260'F. while the comparative coating exhibited very good adhesion at 280 8 F, but only fair 
adhesion at 260°F. Importantly and surprisingly, the adhesion to PVC was significantly improved without significantly 
decreasing the tuft bind properties of the coating compositions. This particularly is surprising, as one would expect that 
by incorporation of low levels of the ENR monomer, there would be little improvement of adhesion to PVC plastisol and 
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that tuft bind properties would be affected adversely. Nevertheless, the coatings of the present invention and the carpet 
products manufactured therefrom exhibit the right balance of tuft bind and adhesion to PVC. The data also indicate why 
it is important to limit the amount of monomers containing reactive moieties, such as B-CEA. As is seen, inclusion of 
0.3 pphm of B-CEA reduces adhesion to PVC plastisol at lower processing temperatures of 260°F, although no notice- 
5 able difference was observed at process temperatures of 280°F. As one desirable aspect of the present invention is that 
it affords better adhesion at lower process temperatures, it is preferred to avoid excess use of such monomers. 

Claims 

w 1. A carpet coating composition, comprising: 

(a) an interpolymer present in amounts effective to function as a binder in the carpet coating composition, said 
interpolymer prepared by the emulsion polymerization of from about 60 pphm to about 90 pphm of a vinyl ester 
monomer having Tg of between about 20°C and about 45°C, from about 10 pphm to about 30 pphm of ethyl- 
ene, and from about 1 to 10 pphm of a essentially non-reactive monomer having a Tg of less than 10°C; 

(b) water; and 

(c) an emulsifier present in an amount which is effective to disperse the interpolymer in the water. 

The carpet coating composition according to Claim 1 wherein the interpolymer is prepared by emulsion polymeri- 
zation of from about 70 pphm to about 90 pphm of the vinyl ester monomer, from about 10 pphm to about 20 pphm 
of ethylene, and about 1 pphm to about 7 pphm of the essentially non-reactive monomer. 

The carpet coating composition according to Claim 1 wherein the vinyl ester monomer is an ester of a C r C 13 alka- 
noic acid, and the essentially non-reactive monomer is selected from the group consisting of C r C 10 alkyt esters of 
acrylic acid, C 2 -C 10 alky! esters of a,p-ethylenica)ly unsaturated C4-C5 monocarboxylic acids. C 4 -C 10 dialkyl esters 
of o,p-ethylenically unsaturated C 4 -C 8 dicarboxylic acids and vinyl esters of alkanoic acids. 

The carpet coating composition according to Claim 3 wherein the vinyl ester is vinyl acetate and the essentially 
non-reactive monomer is selected from the group consisting of vinyl isobutyrate, vinyl-2-ethyl-hexanoate,Jvinyl pro- 
pionate, vinyl isooctanoate, vinyl versatate, ethyl acrylate, butyl acrylate, 2-ethyl hexyl acrylate, decyl acrylate, dib- 
utyl maieate and dioctyl maleate. 

The carpet coating composition according to Claim 1 which further comprises an ingredient selected from the 
group consisting of a filler, a thickener, a defoamer, la frothing agent and a dispersant. 

A carpet comprising: 

(i) a backing or substrate; 

(ii) fibers attached to the backing or substrate; and 
40 (iii) a carpet coating composition comprising: 

(a) an interpolymer present in amounts effective to function as a binder in the carpet coating composition, 
said interpolymer prepared by the emulsion polymerization of from about 60 pphm to about 90 pphm of a 
vinyl ester monomer having Tg of between about 20°C and about 45°C, from about 10 pphm to about 30 

45 pphm of ethylene, and from about 1 to 10 pphm of a essentially non-reactive monomer having a Tg of less 

than 10°C; 

(b) water; and 

(c) an emulsifier present in an amount which is effective to disperse the interpolymer in the water. 



55 



(19) 




Europaisch s Patentamt 
Europ an Patent Office ,. 
Office europe n des brevets 




(12) 



(88) Date of publication A3: 

04.07.2001 Bulletin 2001/27 

(43) Date of publication A2: 

16.09.1998 Bulletin 1998/38 

(21) .Application number: 98103946.4 

(22) Date of filing: 05.03.1998 



{ ii) EP 0 864 685 A3 

EUROPEAN PATENT APPLICATION 

(51) intci7: D06N 7/00, C09D 131/04 



(84) Designated Contracting States: 

AT BE CH DE DKES Fl FR GB GR IE IT LI LU NIC 
NLPTSE 

Designated Extension States: 
ALLTLVMKROSI 

(30) Priority: 10.03.1997 US 814525 

(71) Applicant: National Starch and Chemical t 
Investment Holding Corporation 
Wilmington, Delaware 19803-7663 (yS) 



(72) Inventor: Lunsford, David J. 

Simpsonville, South Carolina 29681 (US) 

(74) Representative: 

Hagemann, Heinrich, Dr.rer.nat, Dipl>Chem. et 
al 

, Patentanwalte 
Hagemann, Braun & Held, 
Postfach 86 03 29 
81630 Munchen (DE) 



(54) Carpet coating compositions 

(57) The invention is directed to carpet coating com- ester monomer having a Tg of between about 20°C and 
^ positions which utilize an emulsion binder which is pre- ^ , . about 45«C, and an essentially non-reactive monomer 



pared by emulsion polymerization of ethylene, a vinyl- 



having a Tg of less than. 1 0°C, and to carpet products 
prepared with the carpet coating compositions. 



CO 
< 

m 
oo 

(O 

oo 
o 
Q. 

LiJ 



EP 0 864 685 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 10 3946 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate. 
1 •' 'of relevant passages L^aLi— 



Relevant 
to claim' 



CLASSIFICATION OF THE 
APPLICATION (InLCM) 



P,X 



US 3 642 680 A (JENNINGS BRIAN EDMUND ET 
AL) 15 February 1972 (1972-02-15) 

* column 1, line 31 - line 36; claims * 

* column 2, line 16 - Une 19 * 

EP 0 795 591 A (AIR PROD & CHEM) 
17 September 1997 (1997-09-17) • 

* claims; examples * 

EP 0 191 460 A (AIR PROD & CHEM) 
20 August 1986 (1986-08-20) 

* page 7, Une 1 - Une 30; claims 1-17,23 
* 

* page 12, Une 11 -'Une 14 * 

EP 0 263 268 A (NAT STARCH CHEM CORP) .'•.." 
13 April 1988 (1988-04-13) 

* claims * 

EP 0 263 267 A (NAT STARCH CHEM CORP ) 
13 April 1988 (1988-04-13) 

* page 3, Une 6 - line 11; claims * 

DATABASE WPI ■ " 

Section Ch, Week 198419 • 
Derwent Publications Ltd., London, GB; 
Class A17, AN 1984-117433 
XP002165873 

& JP 59 055218 A (RAYTECH KK), 
30 March 1984 (1984-03-30) 

* abstract * 

- "'-/- 



-5 



1-5 



1-6 



1-6 



1-6 



1-6 



The present search report has been drawn up for all dalms 



D06N7/00 
C09D131/04 



TECHNICAL FIELDS 
SEARCHED (lrrt.CI.6) 



D06N 

C09D 
C09J 



=teoe ol warcn 

THE HAGUE 



C&6 ol completion ol the March 

24 April 2001 



P amies Olle, S 



CATEGORY OF. CITED DOCUMENTS 

X : particularly relevant it taken alone 

Y : particularly relevanl it combined with another 

document of the same category 
A : technological background 
O : non-writlen disclosure 
P : intermediate documeni 



T theory or principle underlying the invention 
u E : earlier patent document, bul published on. or 
alter the filing date 
D : document cited in Ihe application 
L . document ciied for other reasons 

& ' : member of the same patent family, corresponding 
documeni 



EP 0 864 685 A3 



J) 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 10 3946 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy 



Ciiation of document with Indication, where appropriate, 
of relevant passages 



DATABASE WPI 

Section Ch, Week 198107 . : 
Derwent Publications Ltd., London, GB; 
Class A14, AN 1981-10757D 
XP002165874 ■ , 

& JP 55 1583S2 A (SUMITOMO CHEM CO LTD), 
9 December 1980 (1980-12-09) 

• abstract * 

US 5 084 503 A (IAC0VIELL0 JOHN G) 
28 January 1992 (1992-01-28) ... 

• aostract * 

•column 3, line 39 - line 54 * 

EP 0 432 391 A (NAT STARCH CHEM INVEST) • 
19 June 1991 ( 1991-06-19) 

• claims • 

US 4 239 563 A (IAC0VIELLO JOHN 6) , 
16 December 1980 (1980-12-16) 

• column 4, line 4 - line 13; claims *; 

CHEMICAL ABSTRACTS, vol. 100, no. 4, 

23 January 1984 (1984-01-23) 

Columbus, Ohio, US; 

abstract no. 23511q, 

SUMITOMO CHEMICAL CO. LTD.: 
, "fire-resistant backings for carpets" 

page 34; column right; 
' XP002165872 

• abstract * 

4 JP 58 1049.35 A (...) 
22 June 1983 (1983-06-22) 



The present search report has been drawn up for all claims 



Relevant 
to claim 



1-6 



1-6 



1-6 



1-6 



1-6 



CLASSIFICATION OF THE 
APPLICATION ■ (lntCI.6) 



TECHNICAL FIELDS 
SEARCHED (lntCL8) 



Place o) loareh 

THE HAGUE 



Date ol compiobon of the seardi 

24 April 2001 



Pamies Olle, S 



CATEGORY OF CITED DCCUMEftfTS 

X : particularly reievani it taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technologca) background 
O : non-wrtnen disclosure 
p : intermediate document 



T ; theory or princtpte underlying Ihe mvenlion 
E : earlier palent document, but published on, or 

after the fiDng date, 
D : dooumenl cited in Ihe application 
L : document cited tor other reasons 

A " number ol ihe same patent family, corresponding 
document 



EP 0 864 685 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 10 3946 



This annex lists the paten, famity membersrefating to t* patent < laments cited in the above-rnenttoned European search report. 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



US 3642680 A 



15-02-1972 



BE 
0E 
FR 
GB 
NL 



720401 A 
1795301 A 
1579351 A 
1177778 A 
6812274 A 



EP 0795591 A 17-09-1997 



US~ 
CA 



5874498 A 
2199074 A 



EP 0191460 A 20-08-1986 



BR 
JP 



8600549 A 
61188441 A 



EP 0263268 A 13-04-1988 



EP 0263267 A 13-04-1988 



JP 59055218 A 



OP 55158382 A 



30-03-1984 
09-12-1980 



US 5084503 A 
EP 0432391 A 



28-01-1992 
19-06-1991 



US 4239563 



16-12-1980 



US 
AT 
CA 
DE 
MX 

US 
AT 
CA 
DE 
MX 
US 



NONE 



4737386 
50811 
1324926 
3761831 
160161 



4740394 A 
50810 T 
1296959 A 
3761829 0 
160108 A 
4866119 A 



JP 
JP 

US 



1375273 C 
61042026 B 



4735986 A 



US 
CA 
DE 
DE 
JP 
JP 
JP 



5026765 A 

2026044 A,C 
69015596 D 
69015596 

1969589 

3193978 



T 
C 
A 



6102872 B 



AU 
AU 
BE 
CA 
CH 
DE 



462437 B 
4638072 A 

788763 
1001539 

545326 
2244775 



C _ 

I For more details about this annex :see Official Journal of the European Patent Office. No. 12/82 



Publication 
date 



04-03-1969 
03-02-1972 
22-08-1969 
14-01-1970 
11-03-1969 



23-02-1999 
11-09-1997 



21- 10-1986 

22- 08-1986 



12-04-1988 
15-03-1990 
07-12-1993 
12-04-1990 
14-12-1989 



26-04-1988 
15-03-1990 
10-03-1992 
12-04-1990 
30-11-1989 
12-09-1989 



22-04-1987 
18-09-1986 

05-04-1988 



25-06-1991 
16-06-1991 
09-02-1995 
11-05-1995 
18-09-1995 
23-08-1991 
14-12-1994 



26-06-1975 
14-03-1974 
02-01-1973 

14- 12-1976 

15- 12-1973 
10-05-1973 



EP 0 864 685 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 10 3946 



This annex lists the patent famly members relating to the patent documents cited in the above-mentioned; European .search report. 
The' members are as contained in the European Patent OtticeEOP file on ...... 

The E^rorean Patent Ottlce Is in no way liable tor these particulars which are merelygiven for the purpose of mformaton. 

24-04-2001 



Patent document 
cited in search report. 



Publication 





Patent tamily .. 


""'Publication 




member(s) 


'•date 


ES 


406679 A 


01-03-1976 


FR 


2159876 A 


22-06-1973 


GB 


1408894 A 


08-10-1975 


IT 


965340 B 


31-01-1974 


JP 


1088677 C 


23-03-1982 


JP 


48056992 A 


10-08-1973 


JP 


56033434 B 


04-08-1981 


LU 


66084 A 


17-01-1973 


NL 


7212500 A,B, 


04-05-1973 


JP 


1671565 C 


12-06-1992 


JP 


3035332 B 


27-05-1991 



US 4239563 



JP 58104935 



22-06-1983 



I For more details about this annex : see Official Journal of the European Patent Office. No. 12/B2 



